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(54) [Title of the Invention] 

Color Display Device 
(57) [Abstract] 
PURPOSE: To provide a color display device that 
facilitates memory control and whereby the 
number of control circuits is curtailed. 
CONSTITUTION: In a color display device (l), 
two cells (Cl) of any one of the three colors 
R, G, and B are used, and one each of the other 
cells (C2),(C3) are used for the two remaining 
colors, respectively; the four cells (Cl), (Cl), (C2) 
and(C3) are arranged approximately in a matrix 
to form a pixel PIX, and multiple pixels PIX are 
arranged approximately in matrix, wherein the two 
cells (01), (Cl) of the same color among the cells 
(Cl, (CD, <C2) and (C3) constituting one pixel 
are arranged in a scanning direction or at right 
angles to the scanning direction. 
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DETAILED DESCRIPTION 



Son* Dcscri P tion of fte Invention] 



called a red celUgrea. cell, and 1^^^^,^^^ e " h °* <* hta-Oer 
•""WW which cdl oftta: toir «^S2ES3&? ofR(Red), G (Oreer.). and B (Btae), it 

«J «rv. as the same color, as sho,™ to oW? SStSS IfZ "? ' Wue «*• ^***"0 

the « iwo cell to §« tow, iiateSl^«i " TT?* " ** "W" "sht cell, what has arranisi 

Memory MB for blue data storaws tom^™H . C phy 20 in P utIed the outside 

for green data si.^^Z^Z i^lT^T*^™ ^ M ^ MG 

storages to memorii Each memo" ^for<2a mS aT^**™ 0 * ^ fo ' «» data 

which outputs data-storage address stenal LADW / R. , "5? MR The raeinoi y address circuit 21 
selection signal Sc The AmmSXSS^^S^ ^ ^ ^ Column <°«™0 
Chooses the color arrangement by the Sd7of^ f \ ^ Colour-selection signal Sr which 

chooses the memory for color data storages 1^' 00 Cmaitc y 24 whfa * 

memory MB for data storages, MG andKt iJ^S n ^ should 0Ul P ut ^ Each 
out serial/parallel conveSno B cX^ ^ cirouit * wh ich carries 

SSSf? (iDdicatlvc data > ^SJi 8 ShcU 0WpUt 1$ Cani€d out ' Md is as 
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S^LeT h maROiy *" ^ MG - «* MR — - corresponds color data 

colour-selection signal Sr i^ 0 S^^ ^ C ° ,Unm Mmber ft is 1,16 

«ide selection circimrv 23 [ ?^ to selection circuitry 24 and the low 

circuit 25 22 beu,s based ~ red ^ DR It output, to the parallcl/scrial-conversion 

storages the blue data DB fSKS r^ 24> ""^""nty. memory MB for blue data 
num&r V in £ meowry SS£JSS^& }) com *°" din S * column number J and the low 
data storages dJ^SSi Sta 5£ rf*?*^* bo choosing - memory MB for blue 

driver which does not iltaSiSS 4bW '"TT' 011 25 is OB * B "* to 
T0012] TT, en , the columnrideeonu^ I cluf" U .h T° 34 ac ^ data CD of serial data, 

column number 2. Output^ to d^m^n™ ~i ? SeIectI0n 5i « naJ 80 'Binding to the 

23, thereby, the km^Hfi* ^S^itS^T^ * ** W ^ drcuitry 
outputs to the memory selerfonSrS^ colour-selectton signal Sr of the low number 1 . ft 

circuit25. ^^^^^Mft^^tomeparaUd/serial-conversion 
™£r^ 

borages the green data DG c»£E 5 SSi'TW mem0iy MG for 
memory selection circuitry uSSSSSiSi S?T numbe T i^ 1 low number 2" in the 
for green data storages dalreXut ££l ^ ft? * be choosin S ~ MG 

data from the outside, and ahowS SSSSSSSf" - ** W " data 00 one ^ «• based on the color 

color data read to a paralleLWl r nl ° convenUonal electrochromatic display, the power 

to be determined, ftEEJS^^ 

the memory for color data stores of h^?™H^ ^ C J*? C °T h Tead ^ 1 of 
the number of control circuitsXincrSae? ^ L ^ therc was » A"™ *>uble that 

^ Sma?^ T° M - d «• *> offer the 

[0019] Wiluc u «P^y winch can cut down the number of control circuits. 
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among the cells of three «oIo»!^^2b%^ to T^" to< ^ CI ofan y 1 coIw 
9 It uses one piece at a time, i£^£JX?a SS25£? ? °f ^ l "° ^ - d 
display 1 which has arranged in trie sW of a n 1' ' ^ ^ 03 fa dichromatic 

two or more pixels PK hf^^X l^^TZ^^^ 1 ^^^^ 
Cl , C2, and C3 They are two c^l ottk^T i ^ cdl Cl wM * constitutes Pixel PK, 

the direction which cmteZ ^an ■SmSSJTl r , mWdft 11 anai « Cs ' and constitutes in 

direction. Here, clra^7 t^^f ofSf^ T"i * 3 SCannIn * « ■ "-A 
has been put in order and iiSS^S^SSS^ ""2*"? 
shown, and drawing 1 (b) is two celTs Cl ofS^L J ? ° Ut " abbrev »ton rectangular cross is 
to the scanning dht^'£^ ^ ^ ^ wterc {t has """^ arranged 

[0020] 

direction or a scanning dlS^2S5J?SS ^"T^T Cross wilh 8 
same position (for nLri^S^to^TT' FT ° f °" 8,1,11660,01 is ^ » 
example, column p3) ^?2Sill5?HEi^ ° f * Mannin 8 (** 

fj^on, contro. becomesiasy and a to a — *• 

bo arranged l^X^me^^ 
number of green cells of cell arriigemSriv^n c^' ^ ^^l^^ment (i -iv) in case the 
(b) is two, and drawing 2 (el therS?rf?«V^ i - ^ ^ number of b,ne Celk is l ™>. Md drawing 2 
pieces fi -iv). 8 ( * Ied Cel1 of draw »* 2 (a) ,s ceU arrangement in the case of being two 

» arranged in a lower left cell a i*S 15 8n ^ 8cd ,n 80 "PP er left ceU. a blue cell 

cell in the tower right celUnd IZ nSL KTSlfJ M }, Upper nght cel1 ' what ^ ^nged the green 

simplification of illustration. colZ™^ , 1 constituted. In this case, the well of 
10024] ThecompMfeW&rnSr:^ ^TT^"* 60 * 56 0 ' 14 isfihow "- 

DB into whSrTd^ ^°wnin drawing 4 . blue 

data storages to -»CS253^^ 

to memorize red data DR iSdtmSwltS M ^°? MG f ° r stora e es 
memory MB for data storage, MG^d^ Sti^T ^^ forred . datas,ora «« to memorize Each 
address ADW 'datareJTad^ *gna^^^ which ou f uts datastorage 

column selection signal Sc and S?CoC .S- - ^ side control circuit 12 which outputs the 
choosing the mJ^£££?SZtt^ ? SdBCtfon ^ SM fcr 

selection circuitry l? t0 ouZt Sh^mtt S?? should olrl P ut *«■ ™= memory 

parallcyserial^veraionSl uSlSS^ ^ data storages. MG, and MR It has the 
which a shell output? cliried o* JjT T^L"* scnaI/ P ara31eI conversion of the color data by 
10025] Next, operat on o^efeSc^mSSv^.o ^ "f "* is ~™cd 

case - already - each manoryl^ ^ Xu MG TnrfZ^ to 3 • * 

being memorized and the memory siiS ^' , MG> f ^ ~ comsponding color data 
fcrn of -blue, red, blue /SW^X^ri 3 " ^ ^ an odd Lnber the 

^ operating soihat it may rid, and Aeco'i'Srhh ^ MG > ^ MR 

greei,, blue, and green «JEJ5-1 Tm^nTJS % ^ eVen number turn of "blue, 
j oior oaia the memory MB for data storages, MG, and MR from - it 
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shall operate so that itmay read 

memory selection drcuilry 13 ^ corresponding to the column number 1. It outputs Id 

«in»d to the 1st (= low number ^2^°'? 10 '^ e «^ number 1", 

corresponding to «th e colmmnJ^^Z^*"? *c degree^ low number 2) 
storages data read-out address siimaJ ADR^fS ?Z?* d J? Choosm 8 ~ meau >*y MR for red data 
DR It outouts tome^ 11 - oemg based :. red^ 

convex .ion circuit 14 outputs Z Colo? dS^X^!"^ ^pandlel/serial- 
as a cell data of serial date. ' flataof a*"*** number 1 to the driver which is not illustrated 

-toragra which has memorized the p0 w« bteSmLTVT^*' mem0ty for bIuc 
selection circuitry 13 corre S po»d a to ^^L™^^^ 3 (c)) Whk * memory 
choosing - memory MB for blue data aor?«3 a ^^ 2 • ^ * e to the I st <= low number 1 ) 
fowTl ^ baSCd ~ blue ^S^oTto^ ADR of tn c memory ^ 

[0031] next, memory MR for red data storages the nriXS S '^^^^^n circuit 14. 
data of the power which reads 4eml7ry1 e 7ccTo^W» ^i?^ t °. drawm e 3 (b)) which are color 
corresponding to "the column ^ \ ? dcgrec C= low number 2) 

ftcrages data read-out address *S^£f to ~ MR for d *>* 

outputs the paraJIel/scriaV^ P^serial-conversion circuit 14, and 

number 2 as a cell data 5 Sal d£ "*"* *" ** iUustrate me «*» <hU of 

arranged at either the odd number or the eW^X- ? ° f the ? ame ^ mc 1<w n «mber is 
a column number is ^T^So^SZ^^ X*? M mentiraed ^ve, if 

what is necessary is in the cJe of a^bo^m^fd a™!?" ^° bc d * cnnincd - Therefore, since 
number of low numbers is odd, and iuVt tST? ™? ? to a,ways 168(1 bluc ^ wh «» «* 
the number of low numbers KE ' SSS^TKi* ^ 10 a C ° lun " 1 number when 
prepare a low side selection circuitrV ete it^^l « T ^ ^ S,nce ft is not necessary to 
[0034] It « the column ^oJSSS^JSS P 5 t0 CUt d ° Wn number of circ ^- 
color data storages which Z£ Sfttofil £SF* 7"* " *"* for 
above example. By choosing Although thT^Xril. ^^"^"version circuit 14 in the 
data outputted as a cell data as it Wft ^ZS^S^S"? 1 ^ ^ 1 4 W8S 0ut P u tt.ng the color 
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octangular cro SS with „ sca^ingXti™ c ? a " ^ Catties ° u < abbreviation 

&c ^ color is alway, in ftelLe portion Z^Z, 7° ^ * P 05 * 00 Since the cell of 

irrespective of (for example, a colrnnS S£2 S" 0 *^ to 11 scannin S direction 
«»umn. namely, since the aUjgcSKS'i^ n ^ 18 paid to * c ee » 0 ^°olor set in any 

color data read-out tun, control from the . , ^"^B to a scanning position, such as 

control circuit can be simpufied ^ 



tTranslation done.] 
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DE SCRIPTION OF DR AWINGS 

[Brief Description of the DrawingsJ ~ 

[Drawing 31 It is exolanatwv a~?a ^ Ian * ement of an example. 

electrochromatic display of an^^ 8 ^""P 081 ^^^* principal part of the P 

[Drawing 7 It * Ma3^ to """■a*- screen, 

electrochromatic display. ^ ^Wmg the compo s ,t,on of the principal part of the convenaonal 
[Description of Notations] 
I - Electrochromatic display 
Cl» Cl,C2, and C3-- Cell 
PIX- Pixel 

1 0 - Electrochromatic display 
U - Memory address circuit 
12 - Column side control circuit 
• 3 — Memory selection circuitry 

it,V.r Para31eI/8eiia, " convw8ion circuit 
ADW - Data-storage address signal 
ADR - Data read-out address signal 
CD — Cell data (indicative data) 
DB- Blue data 
DG — Green data 
DR- Red data 

MB - Memory for blue data storages 
MG - Memory for green data storages 
MR - Memory for red data storages 
Sc and 1 Sc' - Column selection signal 
2«M - Memory selection signal 
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vxmm (p i x) tmtu t«fce>&* (p i x> * 
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* > <o§^f^— &o2mv>*)i, (Ci > ^^iftjib^ 
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CRT (Cathode Ray Tub 

* yt>^f^ X ^WJTO FtV X:7> 

[0 0 0 2] S^Kfi^T. *7-^$fr 

[0 0 0 3] ^©U*^R (Red ) % C (Gr 

een ) , B (Bine) <0&i;;l, <#T. *n^n?*fc>fe 

[0 0 04] 

J &T4-fej^»^t$«^, 2«©-fe;m^tft^fc 

n*«fc5K:bT^£. H5 (a) tt#fi-fc;V#2fl©8 
^O^Vfiff (i ~ lv ) % H5 (b) tt % m&*)V&2 

[0 0 0 5] HeR:iH^K:Wfi-fe^2flfflVifc« A 

fet^$Etl,Tl®*tl-fct>o Ws ( a > fc#t* 
^ir^fill 0 ) ) ft, vHJ^xttfcEBLT£* 

[0 0 o 6] 0 7 <cftjfc<0;fr ^~a5*«»<o£^^>« 
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U ft7~Bft&aa%lTfrifc. 
[0017] 

JBWtfBBLASM-SBBI _LBB, ffcfcco* 

^Batcs-^?^? p*/^ u r JWCAntt^K^ 

BttLT^SfiT^SSttffl;** y ©»W«* 
[0 0 18] *CT*&9l©Bim jc^BjtffpimM 
[00 19] 

[»H£#fc-r5£dfrC03N&] R 1 ^^Mcoi^iKW 
J:Ettj@£tfife-r*fc«>, R. 
BOSfi^^^^^T^-ftOD^C, £2 

«fflvi. «©2ft(Dto^» % Ci s-etven ib^ 

m*\ *M<OlM>Ci , Ci . Ci y Ci £l&THJy 
^XttfcieSLTBJKP r X*B*U «»C0H*P t 
X£»v h ij y *X*HE«L** ^-^Btf:« 
<*T. H*P IXfttt«-«-fc*Ci , C: , C, . C 

i o^^R—ftco2««)ir;lrCi £?£«#fa!&sv>te£ 

Bl (a) }t, H-fi0>2fleHzA'Ci &fc£Jj 



<3) #B3¥6- 1 02 50 3 

(b) l*R— &0>2flCD-feA'Cj S^^fafcafe^Tfi 
[0020] 

^02fi©irJ^^raa^v>^a*fij^ttS* 
T*#fflfctt^TJEBLT^S©-c, £«ttB (MX 

*f6|^^bTI^-©4fe« (Bfctf. n*tt«) 

[0 0 2 1] 

ftRWTft. ®2fc**J|«©4-b:j^iC;©-feAsa* 

[0022] *nmm\z*\,>x\t* iw**&&kfr. 

w> 2«a&t4±Ma£a*ft:£. ®2£jj*T«fc3fc:. 

LTl**. H2 (a) I^W2H(0|^Ot;t« 
20 W (i Mv> > B2 <b) fct ^W2i^o 
-feJMBB (i -iv) % 02 <c) l^at;^2fiO# 

[0023] B 3 II Wfe-fcJUfc 2 fi^V^^O^^H 
iff h©fc;Heiafcl&75T. (a) ogft, &h©ir 

•t)i>*mwisx lmmtvitho (H2 (a) ic«tt« 

**BB Ci ) ) ft, ^K'Jy^^iettTfel 
BDSP«*j*LT^*. j:©«^k:^t, b^©« 
3£? «ft<Dfcfl&, ^7Aft=4, D^&=1 4©®^ft^L 

[0 0 2 4] ®4\Z%7—&^&O^Mz>mfc£K 
■T, *7-^Sfl 0|3^«^^A^^S:#fix- 

w/^^Kmr k i/x«^ad r $m irrz** rj r 

[0 0 2 5] K3^mt*^^fefil0 
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5 

**%TZ*?AX\t* r# % fa ...j vm& 

rw, *** ff, »> -j oKSTey-^^^-^Ett 

[0 0 2 61 art 1 . A^AicD^-^sfa^'rs^&c? 
wrens**. *^A«arfi^tti 2 it. #?as^ 
ifc*tj6-r*#7Aa^!®^Sr &*=ev&r®mii 3 

[0027] com*. ttvmm&isK. 
a«u fcwjeu (»P9«^i) r:k» 
ffl-J-^aaft^-^Di (H3 <b) ^c^lt 

«Wfl**iJM. ia^urFI^xHKl loy-^K 

[o 0 2 aj X^VSWlttl 3»fc r*5A# 
*U (=p*7#*I2) fctt*Hrr^3© 20 

fi^-^TfcSjfrfir-^Di (03 (b) im 

fir— ^tt1U^%*JMi tt^%U7H^AI9IBl 1© 
T-fmST HWMAD R&£-3»T. ^ft^-^ 

[0 0 2 9] Bfcfc LTD *##£K£rir* d t 
9 A#*§- 1 Ofey^-^Sr^ij 7^7^^^;^-^ t w 

[oo3 0] m*x. #9Awmm*. *5a#^ 

2 »C*ttW3;& ? Al^gfs* jBft©J8 1 3 

fcdJTjf cote*. **umr@wu 3i*. r^? 

AS#2j fcjflSU (=*D*##1) 
W-<«lWf-*Di (H3 (c) &W> £K2*LT 

7 kfr/> 'J 7^ft®» 1 4 (fl** 40 

[0031] ^uMmi awu r*^A# 
#n tcw&tzx. (==pc?#^2) ictt^flrr^© 

S^-^Trfc^fcx-^D. (03 (b) *t|2 

fcr^BitAU^'JMi tt**'J7FP*@Bi lco 
x-^»U7KUxm^ADRIca^T. ^6r-^ 

[0 0 3 2] JKT. ra*KLT*q&ya«larS»l 3tt. 
n ^##S:S«r** i t J; 0* ^ 2 fca V^T(0 



) WIPF6-1 02 50 3 

&&0&1 4fcHi7jU M^^p/^rj^^a^i 
4« v »^AS^2©fi7^5'^U7;lo s — ^O-feJl' 

[0 0 3 3] Ott, * 

tat, m-teoiLjmuvtt&^wmntoz^uqm 

[0 0 3 4] a±©*««fc*^Ttt, fi^-^^/t^ 

R«^S t ) KB^^"C/t9V*/i''J7MBI(UHl»l 
4*teT-*&ttJB**UM. . Mt . Ma »&m 

[0 0 3 5] £U:<9mMK*»?JS. H-ft© 

teoD2fissis:irffiRTn^ h^h* 

[00 36] 

^^»urra-®ffitt («***. D^em) ic**^ 
[si] *%«<7>j?raie?fi0T*^. 

[02] ^i6W©^HR(B©Bi^0T*^* 

[0 3 ] *!8W©^HHr±©W*fiScDK^0T* 
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7 

reel ^0±n&®o$m®T&z>. 

Ci , Ci » Ci , C» »Hs;|f 

p i x-m% 



(5) 4§Wr6-l 0 2 5 0 3 

A DW-^r-^&fcT H l^fi# 
ADR- --T^^t^Br H PX^Sf 

Da "^fix-^ 
iff Ms -^T-^fBSffljUEU 

Sc , Sc ' 

So ~**yHRW} 



[01] 



a) 



FIX 



J 



X 



PiX 



FIX 



b) 



,PTX 



FIX 





Cf' Cs 


Crjcs 




Ci { Ca 


Ci jCfl 


Cl|C0 




ClJCc 

CljC3 


ci;ce 

CiTca 


Ci Jte 
Cr Fes 




1 




; 







Ct! Ci 


Ci 1 Ci 

Cs;C» 


Ci_jC^ 
Cs'Cb" 






Ci!ci 
— i — 


Ci J Ci 


- — r— 
Ci JCi 

C*!Ca 






1 J 


1 


— * 





[02] 




* 




* 


n 


(1) 



ft 



(ii) 









* 




(J 


* 




* 





Oi) 



* 






ft 



* 




ft 




(1 






* 


ft 


ft 



nii> 





15 




ft 



ft 








(IV) 


ft 


* 
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(6) 



WM¥6-10 2 50 3 



a) 



[03] 



i 


2 


3 


4 


5 


6 


7 


8 


9 


to 


11 


12 


13 


14 




* 




ft 


# 


ft 




ft 




ft 




ft 


* 


ft 




2 


ft 




ft 




* 


** 


ft 




ft 




ft 




ft 


* 


3 


ft 








ft 


# 


ft 


* 


ft 


* 


ft 


* 


ft 




4 


ft 


I* 






ft 




ft 




ft 




ft 




ft 





ft * ft # ft * ft 



i 



ft_ 

1 



ft 



ft 



ft 



14 



f 3* 
14 
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-102503 
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(8) 



4^0*1^6-1 0 2 503 





* 








* 




* 


* 




* 




(1) 














J* 






* 






* 


(IJ 


(id 






* 










* 











(J J 



(IJ) 



* 


ft 




* 


* 








» 


ft 


(III) 


(iv) 










* 




** 






ft 


(III) 


I IV) 


# 


* 








» 








* 



riu> 



(Iv) 



???A1 
2 
3 
4 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


If 


12 


13 




# 


* 




* 




* 


ft 


H 




* 






* 






ft 


* 
















* 




* 


ft 


* 


* 


* 






* 






* 













□□□□□□□□□□nana 



* 



# "ft" # 



* 



* 



t 



»l*|t| 



J4 



I 



14 
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(9) 



<$n¥6-l 02 50 3 



[B7] 



«4 



its 
•Pr 

81 



Q 
O 

i 






a 




\ 



2 
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